Role of the hypothalamus-pituitary-adrenal axis in the regulation of TNF production in mice. Effect of stress and inhibition of endogenous glucocorticoids.
Glucocorticoids (GC) are known inhibitors of TNF production and are increased by endotoxin (LPS) through a stimulation of the hypothalamus-pituitary-adrenal axis (HPAA), suggesting a feedback mechanism. We tried different approaches to study the role of the HPAA and endogenous GC in the regulation of TNF production. Cyanoketone, a GC synthesis inhibitor, inhibited corticosterone (CS) induction by LPS and increased LPS-induced serum TNF levels. Similar results were obtained by pretreating mice with anticorticotropin-releasing hormone Abs. Administration of adrenocorticotropic hormone increased blood CS and inhibited LPS-induced serum TNF. TNF production by mouse blood stimulated in vitro with LPS was inhibited by addition of CS. Blood from stressed or adrenocorticotropic-releasing hormone-treated mice (in which CS levels are elevated) stimulated ex vivo with LPS produced significantly less TNF than blood from control mice. Normal TNF production was restored by the addition of the GC receptor antagonist RU 38486, indicating a role for the elevated endogenous CS levels in the inhibition of TNF production. These data indicate that the HPAA is a major regulator of TNF production.